Differential thermodynamic behaviours of the extra-cellular regions of two Ser/Thr PrkC kinases revealed by calorimetric studies.
Eukaryotic-type Ser/Thr protein-kinases are critical mediators of developmental changes and host pathogen interactions in bacteria. Although with lower abundance compared to their homologues from eukaryotes, Ser/Thr protein-kinases (STPK) are widespread in gram positive bacteria, where they regulate several cellular functions. STPKs belong to the protein kinase family named as one-component signal transduction systems, which combine both sensing and regulating properties. Thermodynamic investigations of sensing extra-cellular portions of two important Ser-Thr kinases, PrkC, from Staphylococcus aureus and Bacillus subtilis were conducted by differential scanning calorimetry (DSC) and circular dichroism (CD) melting measurements, coupled with modelling studies. The study of thermodynamic properties of the two domains is challenging since they share a modular domain organization. Consistently, DSC and CD data show that they present similar thermodynamic behaviours and that folding/unfolding transitions do not fit a two-state folding model. However, the thermal unfolding of the two proteins is differentially sensitive to pH. In particular, their unfolding is characteristic of modular structures at the neutral pH, with independent contributions of individual domains to folding. Differently, a cooperative unfolding is evidenced at acidic pH for the B. subtilis member, suggesting that a significant interaction between domains becomes valuable.